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CONCLUSION
Introduction
2 filaments tape
two soldered tapes (SuperPower)
Width 6 mm 
Length 22 mm
Frequency 144 Hz
B
a,amplitude
0.2-1000 mT
J
c
                 2.72x1010 A/m2 
I
c 
157 A
R 710 nΩ
ρ
effective
           39.4x10-11 Ωm (linear material)
N 30 
Dimensions in mm
Bulk sample with
force-free effects 
Model agrees with experiments
Size 10x10x10 mm
Frequency 50 Hz
B
a,amplitude
200 mT, 178.2mT
J
c
1x108 A/m2
N 30-100
Isotropic power law
Anisotropic power law with force-free effects
Dimensions in mm
Calculation of bulk magnetization and coupling AC loss needs 3D modeling
Minimum electro magnetic entropy production method (MEMEP): 
AC loss in soldered tapes agrees with measurements. 
Possible to further reduce computing time.
Bulk sample shows z component of the current density.
6 filaments tape
Dimensions in mm
six soldered tapes
Widht 2mm 
Length 24 mm
Frequency 1.4-144-1.4k Hz
B
a,amplitude
1-100 mT
J
c
                 2.72x1010 A/m2   
 I
c 
157 A (6mm tape)
R 710 nΩ
ρ
effective
           39.4x10-11 Ωm (linear material)
N 30 
B
a
 178.2mTIsotropic n=100 Isotropic n=30 Anisotropic force-free E(J) Jc (B)
 frequency 144Hz
amplitude 20mT
Kim model with isotropic power law
Coupling currents are important.
Coupling current increase loss in all 
amplitudes of applied field.
Bottom and top plane 
are completely saturated 
with J.
Round flux lines at the 
center of the plane.  
Ideal square flux lines at 
the center of the sample.
J
z
 component makes flux 
lines not parallel.
There is no J
z
 at full 
penetration of current 
density.
The highest J
z 
is not at 
the sample surface. 
Coupling loss  is important.
J
c
 is higher at the 
current front.
J
z
 decrease with  
penetrated current.
Total number degree of 
freedom inside of 
superconductor bulk is 
211806.
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Avoids time-consuming matrix inversion
Reduces computation volume to superconductor
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